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Block 1Italic Transliteration Biock Italic Transliteration

A a A a A, a Py P R, r
B 6 B & B, b C ¢ C ¢ S, 8
B » B vV, v T ¢ T m T, t
Lr r o G, g Yy vy Y vy U, u
a x y/ D, d ® ¢ ® ¢ F, f

1 E o E o Ye, ye; E, e* X x X x Kh, kh
K x N x Zh, zh Uu u y Ts, ts
3 3 Z, 2 Yy ¥ N Ch, ch
H H u Tz 3 W w U w Sh, sh

. R a A a Y, ¥ Ww w W w Sheh, shch

: K x K = K, k D > D "

i N a ¥/ ] L, 1 B N u Y, ¥

! M x M u M, m b » b '

! H « H « N, n 3 » 9 E, e

f 0 o 0 o 0, o 0 ©» DO » Yu, yu

; N n 7 n P, p A = A Ya, ya

* ye initially, after vowels, and after 3, b; e elsewhere,
en written as ¥ in Russian, transliterate as y¥ or ¥,
The use of diacritical marks 1s preferred, but such marks
may be omitted when expediency dictates,
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THE COMBUSTION OF THE SALTS OF
TETRAAMINE COPPER (II)

V. V. Gorbunov and L. F. Smagin
(Moscow)

In [1] it was shown that the combustion rate of amines of
copper (II), nickel (II) and cobalt (III) is 15-20 times higher
than that of nitrates of these same amines.

Investigated in this research work was the combustion of
complex salts of tetraamine copper (II) (TAM) with the general
formula

[Cu (NH,),] (An).,

An = BrO;~: C10;: CIO7; MnOy; NO3; NO” u JO5.

Compliex salts produced by the method similar to that described

in [2] were also analyzed for copper and ammonia content. The
charges used had a relative density of not less than 0.90, and
were pressed into plexiglass tubes with a diameter of 7 or 4 mm.
The experiment was conducted in a bomb with a constant pressure
in a nitrogen atmosphere under pressures up to 100 atm(gage). The

Translator's note: The complex chemical compounds listed in
this article appear to be ligands, and the term "amine" trans-
literated exactly from the Russian could actually be "ammine."
Also, the chemical element J in the Russian 1is I (iodine).
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combustion rate was measured with a photorecorder. The thermal
stabllity of the complex salts was estimated according to the
delayed flash time (Taan) of an 0.05 g tared sample at a tempera-
ture of 280°C.

The experimental results and calculations of the heat and

combustion temperature are presented in a table and 1n a figure.

1
t

In the 1nvest1géted range of pressures the highest combustion
rate is exhibited by the bromate of TAM. At pressures of 20-100
atm(gage) the chlorate and perchlorate of TAM are close accoré’ng
to combustion rate and are second only to the bromate of TAM in
this respect. The bromate, chlorate and perchlorate of TAM burn
at atmospheric pressure at rate of 3.0, 1.8 and 0.6 g/cm2°s,
respectively. The permanganate of TAM begins to burn at 8 atm(gage);
at higher pressures its combustion rate is almost one-half less
than that of perchlorate. The nitrate, nitrite and iodate of
tetraamine copper burn at a considerably slower rate. Only the
nitrate of these.salts burns at atmospheric pressure (um =
= 0.7 g/cmz's); nitrites and iodates begin to burn at 15 and 10

atm(gage), respectively.

An intense flash with a sharp noise was cbserved for complex
salts of Brog, 0105 and C1l0,, a weak flash with a dark-red
luminescence for Mnoz; nitrate and nitrite of TAM decompose with

a release of oxldes of nitrogen, iodate-lodine vapors. The most
stable is [Cu(NH3)u] (Mnou)2, which at normal temperature decomposed
with the formation of a loose residue consisting of CuO and

Mn02. Apparently, the decomposition of thls salt also occurred
during synthesis, as a result of which the purity of the obtained

product turned out to be low (95.5%).
Based on the combustion rate the studied complex salts can

be classified into two groups: rapld-burning - with anions
of Brog, cl10,, 0105 amd Mnoz whose combustion rate at 100 atm(gage)

FTD-HT-23-1223-74 2
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a)

The dependence of the combus-
tion rate of salts of tetra-
amine copper (II), on the
pressure. a) rapid-burning

i . anions: 1 - Brog, 2 - Clig,

! b) €103, 4 - MnOj; b) slow-

i r burning salts of anions: 5 -
NO3, 6 - NOZ, 7 - IOT.

o v - €0 éc 100
p, atm(gage)

falls within the range 40-16 g/cm2~s, and slow-burning salts -
with anions of Nog, NOE and IOS whose combustion rates at this same
pressure are 1.5-0.34 g/cmz-s; that is, by 1-2 orders less. The

indicated difference holds even at lower pressures.

A comparison of the combustion rates and computed combustion
temperatures of the rapid- and slow-bu.urning complex salts indicated
that the latter have a lower combustion temperature. The
exception is the rapid-burning [Cu(NH3)u] (MnOu)z, whose combustion
temperature (1500°K) is lower than the slow-burning nitrate

FTD-HT-23-1223-74
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(1750°K). It 1is obvious that in this case the lesser combustion
temperature is compensated for by a significantly higher oxidizing
action of the permanganate-ion (or products of its decomposition)
in comparison with the nitrate-ion. The thermal stability of the
complex salts does not indicate a substantial effect on 1its
combustion rate: in the rapid-burning group there are unstable
salts of Clog, Brog and Mnoz (t of less than 1 s) along with

aafn
stable perchlorate (Taaa of about 40 s).
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